An XAS study of the sulfur environment in human neuromelanin and its synthetic analogs.
Neuromelanin is a complex molecule accumulating in the catecholaminergic neurons that undergo a degenerative process in Parkinson's disease. It has been shown to play either a protective or a toxic role depending on whether it is present in the intraneuronal or extraneuronal milieu. Understanding its structure and synthesis mechanisms is mandatory to clarify the reason for this remarkable dual behavior. In the present study, X-ray absorption spectroscopy is employed to investigate the sulfur binding mode in natural human neuromelanin, synthetic neuromelanins, and in certain structurally known model compounds, namely cysteine and decarboxytrichochrome C. Based on comparative fits of human and synthetic neuromelanin spectra in terms of those of model compounds, the occurrence of both cysteine- and trichochrome-like sulfur coordination modes is recognized, and the relative abundance of these two types of structural arrangement is determined. Data on the amount of cysteine- and trichochrome-like sulfur measured in this way indicate that among the synthetic neuromelanins those produced by enzymatic oxidation are the most similar ones to natural neuromelanin. The interest of the method described here lies in the fact that it allows the identification of different sulfur coordination environments in a physically nondestructive way.